Introduction
During the past two decades it has become increasingly evident that a purely climatological and statistical approach to the study of rainfall distribution is inadequate. Whereas data must be compressed in some manner, tropical and equatorial climatology has long suffered from the ills of averages and means. The climate of a region is based upon the day to day weather, which in turn depends on dynamical factors. In many w~s, then, the interpretation of climate depends upon the degree to which we understand the mechanisms which cause the changes in weather.
Thus in a study such as this, it is felt that the choice of At the onset of the wet season, usually by the beginning of the month of June, successive wave-like perturbations in the wind field affect the island. During this early period the structure ... 3 - of these disturbances appears to resemble most Closely the easterly wave as described by Riehl (13, 14) . Frequently, however, the distribution of weather is considerably more complex and the observed structure is more similar to that of the equatorial vortex discussed by Palmer (11, 12) in the Pacific or the equatorial cyclone observed by Riehl and Byers (15) in Venezuela. Up until about the middle of the month of July the center of the wave or vortical type disturbance probably never moves to the north of Trinidad. But it should be particularly noted that under these conditions the zone of maximumconvergence which most frequently lies in a crescent shape to the north and east of the vortex, moves on a track which will affect Trinidad.
The progressive northerly shift of the perturbation tracks is undoubtedly associated with both the northward displacement of the mean position of the equatorial trough and the subtropical anticyClones. While the mean monthly position of the equatorial trough is never (18) found to be north of Trinidad, it may, as Riehl notes The broad features of the above progression of disturbances during the wet season can be observed in Table I which shows the mean monthly percentage frequency of the 2000-foot wind direction with average velocities, in knots, for each 30 degree intervalo Mean monthly velocities regardless of direction are also shoWllo These results were obtained from three years (1953, 1954, 1955) of daily pilot and rawindsonde ascents taken at 1400 and 2300 I..ST2. Thus the distribution is considered to be representative of the low level flow over the island and any variation in detail that would result if a longer record were used would not, it is felt, change this basic monthly distribution.
The main features that should be noted from Table I are: (1) The establishment soon after November of the northeast trades. The dry" season as just shown, exhibits the strong influence of the north east trades and, although there is no surface discontinuity in the temperature and moisture fields, temperate zone disturbances in a much modified form occasionally penetrate the region in the upPl?r levels. The deep moist layer is absent and on the average the height of the 5 gm per kg mixing ratio line is about 9000 feet.
With this outline then, it can be seen that all discontinuities in the horizontal plane which may arise, for example, from such factors as differences in air masses, may be discounted.
In fact, whatever factors now enter the picture, it becomes obvious that they involve vertical transportation of air, either in the form of convection, orographic lifting or widespread convergence, or with all three factors in a Single comple~ pattern.
Thus, when dealing with the rainfall of Trinidad, the factor that transcends all others in importance is the vertical transportation of the lower and more moist layers of air. In consequence, not only do the organized meteorological disturbances playa major role in precipitation, but are in themselves olassified and fall into defined seasons.. Furthermore, for the same reason, the :ilnportance, particularly from day to day, of local convection, convergence, relief, wind speed and direction, etc.
become far greater than in temperate regions. Finally, with uplift taking place within the thennodynamically unstable atmosphere outlined above, the form of precipitation is predominantly that of the shower type as opposed to steady rain.
With this outline it will be seen that the methods of analysis used bear these factors in mind and the study as a whole is related specifically to this background.
Situation and Relief
The island of Trinidad lies between 10 degrees 3 minutes and 10 degrees 44 minutes north latitude and between 60 degrees 55 minutes and 61 degrees 56 minutes west longitude. Politically it is considered the most southerly of the West Indian islands, but geographically and geologically it should more properly be regarded as outlier of the South American continent, from which -7 -it is separated qy. a strait only 7 miles in width. It should, however, be pointed out, here that not only is the main portion of the island well removed (more than 80 miles) from the mainland but also that it lies to the east of the mainland. Thus it is felt that despite this proximity Trinidad is probably representative of island rainfall e
The island falls into a number of fairly obvious topographical regions which can be seen from (ii) A chain of hills, known as the Central Range, runs diagonally across the center of the island from north-nortbea$t "
to south-southwest, the greatest elevation being Mt. Tamana (1009 feet). Another chain, though much less distinct, borders the south coast, merging for much of its length into the general peneplain, but in parts standing up to heights over 500 feet.
(iii) The lowlands consist collectively of dissected alluvial terraces, dissected peneplain, both of which range in elevation between 50-100 feet, and several large areas of almost perpetually inundated swampland.
30 Rainfall Bearing in mind from Table 1 The most important features that emerge from this an.alysis are (1) three distinct periods are found which coincide wit~ the seasonal variation of the wind and moisture field in the lower troposphere. Fig. 3 shows the mean height of the 5 gm per kg mixing ratio line and the deviation from the mean where:
This distribution was obtained from the analysis of a period of 5 years of radio-sonde ascents over Trinidad on a wee~ basis. It will be seen that there is a distinct period from .
June through October with a consistently high moisture level.
Sim:ilarly, there is a shorter period of January, February and
March with low values. Between these two periods the level either climbs or descends, but it is significant to note that, whereas the departures from the mean during the mid-"wet So that, whereas one might draw a graph to represent the annual distribution of· rainfall for the island of Trinidad, it is felt from this analysis that it will not reflect the true conditions, but will, in fact, mask them.
The annual distribution of rainfall should rather be described in the above terms and the examination of arry one place will immediately point out variations due to location and orientation.
On the basis of the foregoing, attention is now directed specifically to the two seasons and to the two factors, prevailing wind and relief which seem to control the spatial distribution of -13 -rainfall across the island. Furthermore, in light of the mechanisms involved in producing rainfall over Trinidad, the diurnal distribution is also brought under consideration.
In order that the necessa~ detail be obtained, eleven automatic rainfall stations were selected as shown on Fig. 1 .
As before, attention was paid to the situation and aspect of each station. Data from each station had to be extracted mamal1y from the actual recording charts. The immense volume of work involved in extracting this data from daily records limited the period examined.
to three years. So that, although conscious of the limitation imposed by such a short period, it is again felt that the results obtained are sufficiently representative and would suffer only minor modification if a longer period were analys ed.
Firstly, an attempt was made to examine the relationship , between wind speed and direction, relief and rainfall distribution.
In an effort to segregate disturbed from undisturbed conditions, the height of the 5 gm per kg mixing ratio line was taken as a measure of widespread divergence or convergence which must be associated with any synoptic scale disturbance. A value of 11,000 feet was adopted for the wet season of the three years 1953, 1954, 1955 and the data examined as :follows:
The twenty-four-hourperiod was broken down into two basic periods of d~ and night. These were then subdivided into two periods each -from 0800 1ST to 1200 1ST and 1200 LST to 1800 LST;
and from 1800 1ST to 2400 LST and 2400 1ST to 0800 LST.. It will be -14- however, be borne in mind that a percentage distribution is being shown here and these charts must therefore be related to preceeding material which then reveals the actual role played by relief.
More so than the wet seasons the four dry season charts of The daytime patterns show a complete reversal of the night distributiono As was the case during the first night period, the pattern during the period 0800-1200 1ST is somewhat less organized.
Relief again appears to influence distribution, but here it is found that high ground receives the lowest percentage of its pre- Furthennore, this tends to confinn both what has' been shown in this study as well as in others (6, 10, 17, 19) that the rainfall over' an island such as Trinidad may be subdivided into two categories; that due to synoptic disturbances and that resulting primarily from the interaction of synoptic and local effects.
Here it has been seen how seasonal trends are best explained in terms of the synoptic scale disturbances while distribution is best described in tenns of local effect~. Superiinposition'o.f· disturbed conditions upon the local regime does not mask the latter and a measure of the contirbution of either is possible. The land sea-breeze circulation has been fairly extensively studied (2, 5, 8, 9) and associated with the locally generated convergence lines discussed above. 1;,eopold (8) Thus, in many ways the diurnal distribution of showers over the island best succeeds in classi~ing the rainfall of the island.
Here the various operative mechanisms appear to be segregated and each phase can be examined as an entity. It is quite possible that further subdivision along these lines would succeed in ~ven greater clarification, but it is believed that more quantitative confirmation of these observations is required rather than greater detail. A useful step in this direction would be low-level wind studies over the island such as those used by Byers and Rodebush in studying the causes of the thunderstorms of the ]lorida peninsula (2).
-24 -Shower intensities over the island were also examined.
These These facts alone are of considerable importance but it is seen that it is not until they are integrated with the complex set of local effects. that the rainfall distribution is clarified.
local effects appear to remain in control even when overlain by disturbances. Hence, it is seen that the distribution of rainfall over the island during both the wet and the dry season is essentially the' same. The amount of precipitation is however a function of the synoptic disturbances and it therefore follows the seasonal pattern of these disturbances.* From this it is felt obvious that reliance upon techniques of averages and mean isoyet maps would succeed only in oversimplifying the problem. Based upon what is known of the dynamics of the tropical and equatorial regions the tools of climatology must * .
Clearly the synoptic and local scale effects interact but qy the techniques adopted some attempt can be made at separation which in turn emphasizes the rold of local and synoptic influences on the precipitation of the island. 
